
RISK ESTIMATES FOR CARCINOGENS 

Chem1cal: 1,4-D1oxane 
CAS No .: 123-91-1 

A. U.S . EPA CLASSIFICATION AND BASIS 

Preparat1on Dat e: 01/26/88 

Class1f1cat1on: 82, probable human carc1nogen, based on 1nduct1on of nasal 
cav1ty and 11ver carc1nomas 1n mult1ple stra1ns of rats, 
11ver carc1nomas 1n m1ce, and gall bladder carc1nomas 1n 
gu1nea p1gs. 

1. HUMAN DATA 

Inadequate. Three ep1dem1olog1c stud1es on workers exposed to 1,4-d1oxane are ava1lable . The1ss et al. (1976} reported on 12 deaths among 74 workers exposed to d1oxane. Two of the deaths were due to cancer, one lamellar ep1thel1al carclnoma 1n a 66-year-old man and one myelof1brot1 c leukem1a 1n a 71-year-old man . No stat1st1cally s1gn1f1cant 1ncrease wa s noted based on these few cases of cancer. Among 165 productlon and process1 ng workers exposed to d1oxane (as well as vl nyl chlorlde, tr1chloroethylene, and carbon tetrachlor1de}, 12 deaths were reported 
{Buf f ler et al., 1976}. Three of these deaths were due to cancer: one stomach cancer , one alveolar carc1noma, and one med1ast1nal mallgnancy. These deaths were not d1fferent from the expected numbers. In an unpubl1shed report to NIOSH by Oernehl (1976}, four cancers were reported among 80 d1 oxane workers . The cancers 1ncluded a colon1c cancer, a pulmonary cancer, a lymphosa rcoma , and a gl1oblastoma. Aga1n, the observed number of cancer cases was not d1fferent from the expected cancer deaths . 

2. ANIMAL DATA :)1~ AJtPt'-1'1}.1 r~ y 
IS S tJ /t7~U 

Suff1c1ent . The NCI (1978} adm1n1stered 1,4-d1oxane (greater than or equal to 99 . 9% pure} 1n the dr1nk1ng water to Osborne-Mendel rat s and m1ce for a s1gn1f1cant port1on of the1r 11fespan (110 weeks, ra ts ; 90 weeks, m1ce }. Male and female rats were g1ven 530, 240, or 0 mg/kg/ day and 640, 350, or 0 mg/kg/day, respect1vely . H1gh-dose and ma tched~control male rats were placed 1n the study 1 year after the study began to replace two or1g1nal groups of male rat s that had d1ed durln an alr-cond ltlonl ng 
fallure . Male and female treated rats had a nc1dence .o nasa 
treated female rats had an elevated 1nc1dence of 11ver adenomas. Male female m1ce treated w1th 830, 720, or 0 mg /kg/day and 860 , 380, or 0 mg/kg/ day , respect1vely , developed an elevated 1nc1dence of 11ver carc1nomas and 11ver carc1nomas or adenomas, both dose-related. Surv1val rate of treated rat s and female m1 ce were decrea sed by compar1 son to controls, but the NCI concluded that suff1c1ent numbers of an1mals were at rlsk of developlng tumors. 
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Kociba et al. (1974) adm1n1stered 1%, 0.1%, 0.01%, or 0% l,4-d1oxane 1n the dr1nk\ng water to male and female Sherman rats (60 rats/sex/treatment group) . After 24 months, the 1nc1dences of hepatocellular carc1nomas, liver cholang1omas, and nasal cav\ty squamous cell carc1nomas were \ncreased \n the h1gh-dose rats. Sim1lar adm\n\strat\on of 0.5% to 2% 1,4-d\oxane to male guinea p\gs for 23 months 1nduced gall bladder carc\nomas {2/22) and 1\ver hepatomas (3/22) (Hogh-L\get\ and Argus, 1970). Hogh-L\get\ et al . (1970) and Argus et al. {1973) treated male Sprague-Oawley rats w\th 1.8, 1.4, 1.0, 0.75, or 0% 1,4-d\oxane \n the dr\nk\ng water for 13 months, followed by a 3-month observation per\od . Treatment-related hepatocellular carc1nomas and nasal cavity carc\nomas were observed at 1.8% and 1.4%-dioxane, and treatment-related nasal cavity carc1nomas were observed at 1.0% and 0.75% 1,4-d\oxane. Liver tumors(7/26)were 1nduced in male W\star rats after oral adm\n\stration of 1% 1,4-a\oxane in the drinking water for 63 weeks (Argus et al., 1965) . One k1dney carcinoma and one myeloid leukemia were also observed in the treated an\mals. One lymphoid tissue lymphosarcoma was observed \n the 9 control rats. 

In a 2-year 1nhalation study, male and female Wistar rats were exposed to 111 ppm or 0 ppm 1,4-dioxane vapor. Three replicate groups of 288 rats/sex served as the treated and control groups (Torkelson et al., 1974). Comprehensive gross and microscop\c exam1nat1on of the major organs and t1ssues revealed no treatment-related les\ons. 

1,4-0\oxane was found to be a promoter 1n a two-stage sk\n carcinogenesis study \n mice (King et al., 1973). A s\ngle dermal appl\cation of 50 pg of 7,12-d\methylbenzo-anthracene (OMBA) was followed one week later by thr\ce-weekly paint1ngs of 1,4-d\oxane (unspec\f\ed concentrat\on in acetone) for 60 weeks S\m\lar appl\cat\ons of 1,4-d\oxane w1thout OMBA 1nit1ation did not result in a significantly increased incidence of sk1n tumors. 

3. SUPPORTING DATA 

B. ORAL QUANTITATIVE ESTIMATE 

Slope Factor = lE-2/mg/kg/day 
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1. UNIT RISK SUMMARY TABLE 

Water Concentrat1ons Producing Risk Levels 
E-4 E-5 E-6 

3E+2 3E+l 3 

2. DOSE-RESPONSE DATA 

3E-7 

Model 

11near1zed 
mulUstage 
(extra 
r1sk) 

Spec1es/Stra1n 
Tumor Type 

Dose Tumor Reference 
Adm1n1stered Human Equ1valent Inc1dence 

Rat/Osborne-Mendel. Route: oral. dr1nk1ng water 
male . squamous 
cell carc1noma of 
the nasal turb1nates 

3. ADDITIONAL COMMENTS 

_L 

0 
0.5 
1. 0 

mg/kg/day 

0 
240 
530 

0/33 
12/25 
16/33 

NCI. 1978 

Transformed doses 1n mg/kg/day were prov1ded by the study author. NCI 
(1978) determ1ned average dally doses from the mean consumpt1on of d1oxane 
solut1on per week at 1ntervals dur1ng the second year of treatment. The 
length of exposure and exper1ment ~as 770 and 819 days for treated and 
control an1mals. respect1vely. 

The un1t r1sk should be used 1f the water concentrat1on exceeds 3E~4 
ug/ L. s1nce above th1s concentrat1on the slope factor may d1ffer from that 
stated. 
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4. STATEMENT Of CONFIDENCE IN THE ORAL QUANTITATIVE ESTIMATE 

The compound was adm1n1stered at mult1ple dose levels by a natural route of exposure. The an1mals were exposed for a s1gn1f1cant port1on of the1r 11fespan. and comprehens1ve h1stolog1c exam1nat1ons were performed . Although surv1val was affected by treatment. adequate numbers of rats were at r1sk for development of late-appear1ng tumors. 

C. INHALATION QUANTITATIVE ESTIMATE 

Not ava1lable . 

D. DOCUMENTATION AND REVIEW 

l. REFERENCES 

U.S. EPA . 1986. Reportable Quant1t1es Document for 1.4-D1oxane (rev1ew draft). Prepared by the Carc1nogen Assessment Group. Off1ce of Health and Env1ronmental Assessment. Wash1ngton. D.C. for the Off1ce of Emergency and Remed1al Response and Off1ce of Sol1d Waste and Emergency Response. C1nc1nnat1. OH. 

Nat1onal Cancer Ins1tute (NCI) . 1978. B1oassay of 1.4-D1oxane for Poss1ble Carc1nogen1c1ty. NCI Carc1nogenes1s Tech. Rep. Ser. No. 80. DHEW Publ1cat1on No. (NIH) PB -285-711. 

-- - - --------- ------ - ---- - - ----------- - ---- - -----~------------------------ - ---

2. REVIEW 

The values 1n the 1986 Reportable Quant1t1es Document for 1.4-d1oxane have rece1ved 11m1ted Agency rev1ew. 

Agency Work Group Rev1ew: 05/13/87. 02/03/88 

Ver1f1cat1on Date: __ / __ / __ 

3. U.S. EPA CONTACTS 

Pr1mary : J. Cogl 1ano 202/382-
0ff1ce of Research and Development 

Secondary: 202/382-
Off1ce of Research and Development 
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